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Summary 

  On May 31 and June 1, 2016, the Pacific Coastal and Marine Science Center of the U.S 

Geological Survey (USGS) conducted a high resolution swath survey collecting bathymetry and 

acoustic-backscatter data in northern Monterey Bay offshore Santa Cruz. The work was 

conducted aboard the 36-foot USGS Research Vessel Parke Snavely out of the Santa Cruz 

harbor. The survey was the eighth in a series of surveys that will take place over the 2014-2016 

winter seasons to map changes in Ripple Scour Depressions (RSDs) found in Northern Monterey 

Bay. Davis et al. (2013) showed that there are more than 6,000 RSDs along California and that 

they cover just under 4% of California's State waters, and Hallenbeck et al. (2012) demonstrated 

that RSDs are important habitats for many important benthic species along California. Despite 

their widespread extent in California's State waters and their ecological significance, little is 

understood about their formation and persistence, and thus how they may be impacted by natural 

phenomena (storms) and potential future impacts (sea floor cables, trawling, climate change, 

etc.). This study will begin to map how these seafloor features change over time. This research 

effort and data acquisition has already received authorization through the Monterey Bay National 

Marine Sanctuary under permit MBNMS-2014-029-1A. 

 

The Marine Mammal Protection Act (MMPA) requires that certain procedures be 

followed when using acoustic sources to collect bathymetry and backscatter data to minimize the 

impact on marine mammals. To comply with the MMPA, the USGS applied for and received a 

Letter of Concurrence (LOC) from the National Marine Fisheries Service, describing the work 

and mitigation protocols to be followed. It was determined that the operating frequency of the 

sonar system (234.5 kHz) is above the cutoff hearing threshold for marine mammals, therefore 

the CSLC determined that the observance of a safety zone is not a requirement for this survey 

(personal communications, K. Keen, CSLC). Also, only one marine wildlife monitor (MWO) 

was required. 

 

The USGS research cruise 2016-647-FA took place on May 31 and June 1, 2016. All 

operations, including transits and surveying took place during daylight hours (0730 – 1800). 

Mapping was completed using a hull-mounted 234-kHz SEA SWATHPlus phase-differencing 

side-scan sonar at survey speeds of 4-6 knots. While at sea, 21 sightings of wildlife were 

recorded including sea lions, otters, and porpoises. During all wildlife sightings the crew did not 

observe any abnormal behavior and there was no risk of collision. Figure 1 shows the locations 

of the sightings and other operational notes in relation to the survey track lines. Table 1 

summarizes the date, time, location, and wildlife observation. 
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longitude latitude date time observation# observation
-122.0021105 36.96471717 05/31/2016 15:09:15 1 leave dock
-122.0063062 36.95094467 05/31/2016 15:17:46 2 transiting survey area looking for fishing gear

-122.010523 36.941854 05/31/2016 15:21:51 3 sea lion, 30-m distance, port side, towards the south, swimming east
-122.0118603 36.9404315 05/31/2016 15:26:52 4 one fishing buoy outside of survey area
-122.0121243 36.94122167 05/31/2016 15:29:00 5 sea lion, 40-m distance, starborad side, toward the southeast, smimming east
-122.0114088 36.94161167 05/31/2016 15:32:13 6 sonar on, begin ramp-up
-122.0155255 36.93942033 05/31/2016 15:54:07 7 sea lion, 50-m distance, port side, towards the south, eating
-122.0169333 36.93781033 05/31/2016 16:06:13 8 sea lion, 40-m distance, starboard side, swimming west
-122.0142798 36.93856217 05/31/2016 16:14:53 9 sea lion, 50-m distance, port side, towards the south, stationary

-122.0076462 36.94877567 05/31/2016 18:13:13 10 sea lion, 30-m distance, starboard bow, swimming south, towards the northeast

-122.013825 36.95205167 05/31/2016 18:41:33 11 4-5 sea lions, 100-m distance, port side, toward the northwest, swimming south

-122.0094165 36.94530567 05/31/2016 19:59:38 12 sea lion, 20-m distance, port side, toward the northeast, swimming north

-122.0082278 36.9397835 05/31/2016 21:44:48 13 4-5 sea lions on 1-mile buoy, out of water, 100-m distance towards the southwest

-122.0046685 36.93708267 05/31/2016 21:50:24 14 sonar off
-122.0020582 36.96223817 06/01/2016 14:46:22 15 leave dock
-122.0049128 36.93726017 06/01/2016 15:02:31 16 sonar on, begin ramp-up

-122.017325 36.94567467 06/01/2016 15:15:25 17 do not see any fishing gear

-122.0087678 36.93939217 06/01/2016 15:26:04 18
3-4 sea lions on 1-mile buoy, out of water, 2 in water, 50-m distance, stareboard side, to

the southwest
-122.0183333 36.945181 06/01/2016 15:36:40 19 sea lion, 30-m distance, port side, to the southwest, swimming east
-122.0123972 36.93865433 06/01/2016 16:17:21 20 sea lion, 50-m distance, to the southwest, swimming south
-122.0092342 36.9337855 06/01/2016 16:55:26 21 sea lion, 70-m distance, to the south, laying on surface
-122.0129495 36.93613017 06/01/2016 17:01:35 22 sea lion, 40-m distance, port side, to the southwest, swimming south

-122.014682 36.93432533 06/01/2016 17:43:56 23 sea lion, 30-m distance, off bow, to the south, laying on surface, Snavely making U-turn

-122.0149433 36.9333445 06/01/2016 17:58:46 24 otter, 40-m distance, port side, to the northeast, laying on surface
-122.0169633 36.93439433 06/01/2016 18:04:02 25 2 porpoises, 60-m distance, off bow, to the northwest, swimming southwest
-122.0261162 36.9378565 06/01/2016 18:31:51 26 porpoise, 50-m distance, off bow, toward the southeast, swimming west
-122.0182883 36.93224317 06/01/2016 18:42:22 27 sea lion, 40-m distance, off bow, to the northwest, swimming east
-122.0269497 36.93809783 06/01/2016 18:47:45 28 3 porpoises, 50-m distance, off bow, to the northwest, swimming west
-122.0269817 36.93682717 06/01/2016 19:12:13 29 Otter, 50m distance, off bow, towards nw, laying on surface
-122.0135035 36.93915633 06/01/2016 20:13:01 30 sonar off




















